We report a rare case of desmoplastic fibroma that originated in the maxillary alveolus of an 84-year-old woman. CT demonstrated a large osteolytic intraosseous mass extending to the maxilla and nasal cavity. The curettaged mass, which was 3 3 5 cm in size and had an oval shape, consisted of spindle cells separated by abundant collagen fibers. Immunohistochemical analysis revealed that the spindle cells had a fibroblastic origin. These features may be confused with well-differentiated fibrosarcoma, another type of intraosseeous fibrous lesion. However, the cells were not atypic and were negative for Ki-67. Thus, the present case was diagnosed as a desmoplastic fibroma. Desmoplastic fibroma originating in the maxillary alveolus is extremely rare (3 reported cases, including the present case). The present case is characterized by the age of the patient, 84 years, which is higher than in previous reports.
Introduction
Desmoplastic fibroma is a rare, locally-aggressive benign lesion or border-line tumor. The mandible and pelvis are the most common sites of the disease, followed by the metaphysis of the femur, tibia and humerus (1) . The age of patients has ranged from 15 months to 75 years, with a reported mean age of 23 years (2) (3) (4) . Desmoplastic fibroma in the maxilla is very rare, and it is stated that almost all cases of maxillary desmoplastic fibroma originated in the orbital floor and sinus (5, 6) .
We report an extremely rare case of desmoplastic fibroma that primarily originated in the maxillary alveolus of a woman (84-year-old), who was older than the patients in previous reports, in which the highest patient age was 75 years (2) (3) (4) .
Case report
An 84-year-old Japanese woman consulted Murakami Memorial Hospital due to a swelling involving the maxilla that interfered with the insertion of her denture. On examination a prominent expansion of the maxilla was noted, but the mucosa covering the swelling was normal ( Fig. 1 ). There were no symptoms of pain, tenderness, or numbness. The past history of the lesion was uncertain due to the patient's high age.
Radiographic examination, except computed tomography (CT), could not be performed, because the patient was unable to assume the postures for other types of radiographic examinations. The CT revealed a well-defined radiolucent unilocular lesion, extending from all sides of the maxillary alveolus. The rear portion of the lesion had resorbed the maxillary bone over the incisive canal, and the upper portion of the lesion perforated to the nasal cavity. The palatine bone and sinus were not affected ( Fig.  2 ).
An initial incisional biopsy of the intrabony lesion was performed, and it was diagnosed as a fibroma of the soft palate at the Murakami Memorial Hospital. The lesion was curettaged easily from the bone with no apparent involvement of either periosteum or floor of the maxillary sinus. The curettaged mass was 3 3 5 cm in size, with an irregular globular or disc shape (Fig. 3A) . The consistency of the mass was elastic firm and /or rubbery. The cut surface was pearly gray in color and did not show other changes such as hemorrhage or cyst formation ( Fig. 3B ).
The information obtained from the clinical examinations and surgical treatment suggested that the mass did not extend or infiltrate from other areas to the maxillary alveolus but originated primarily in the maxillary alveolus.
Histopathological findings
The mass was poorly encapsulated by fibrous tissue, and consisted of fibroma-like components, which were dominated by spindle cells. These proliferating cells were separated by abundant collagen fibers forming delicate strands or broad fibrous bands (Fig. 4A ). The nuclei of the proliferating cells varied from plump and ovoid to elongated shape. Mitosis was absent in the lesion (Fig. 4B ). Myxoid tissue was present in a part of the lesion. Scattered infiltration of lymphocytes and mast cells was also present.
Immunohistochemical findings
For immunohistochemical analysis, the specimens were prepared from the curettaged sample which was fixed in 10% buffered formalin for 48h and then embedded in paraffin. Immunostaining for vimentin, NSE, desmin, S-100 protein, smooth muscle actin, and Ki-67 (MIB1) was performed by the streptoavidin biotinylated immunoperoxidase method using antibodies. We also attempted to detect basic fibroblast growth factor (FGF) and its receptor (FGF-R) immunohistochemically in order to identify the spindle cells (7) . Prior to the immunostaining, some antibodies were pre-treated, as shown in Table 1 .
Vimentin was positive for most of tumor cells ( Fig.  5 ). NSE, using both non-treated and the autoclave treated antibodies, showed negative findings. The reactions for S-100 protein, using both antbodies treated and nontreated with 0.1% trypsin or autoclave smooth muscle actin, FGF and FGF-R, were negative for all cells. Ki-67 was also not detected.
Ultrastructural findings
Ultrastructurally, cells varied in shape from fusiform to stellate and exhibited a discontinuous membrane and rough endoplasmic reticulum. Only a few mitochondria were present in the cells (Fig. 6A) . Conversely, collagenous fibers appeared in and outside of the cells (Fig.  6B ). However, myofibroblastic cells containing actin fibers were not present in the lesion.
Discussion
From the clinical data, including radiographic examination and appearance at surgery, the present case evidently originated primarily in the maxillary alveolus. The lesion was histologically composed of spindle cells separated by abundant collagen fibers and myxoid tissue without appearance of histiocytic cells, mono-or multinucleated giant cells, chondroid, osteoid and mineralized bone which are characteristic of some intraosseous fibrous lesions such as fibrous dysplasia, osteofibrous dysplasia, and non-ossifying fibroma. The histological pattern of the lesion was similar to desmoplastic fibroma, fibromyxoma and well-differentiated fibrosarcoma. However, fibromyxoma was excluded from a differential diagnosis because the myxomatous tissue of the present case was not the main component of the lesion, as seen in fibromyxoma, and was considered to be myxomatous changes of the stromal tissue. While well-differentiated fibrosarcoma with considerable collagen production and minimal nuclear atypia often has enlarged nuclei with irregular chromatin clumping, the nuclei of the neoplastic cells of the present case varied from somewhat plump and ovoid to elongated, thin and hyperchromatic; mitotic figures were usually absent. Such a lack of mitotic figures and nuclear atypia may distinguish desmoplastic fibroma from malignant bone tumors (8) . Proliferation indexes from flow cytometric DNA analysis for locally-infiltrating desmoplastic fibromas were, however, reported to be between 21.5 and 24% (4). Very few tumor cells of the cranial desmoplastic fibromas were reported to be positive for MIB-1 staining in high-power fields (9) . The present case also exhibited a lack of mitotic figures and nuclear atypia, and was negative with Ki-67 (MIB-1), indicating that the present case was a benign tumor with cortical destruction. Ultrastructural features of desmoplastic fibromas have characterized the principal tumor cell as a fibroblast (10), myofibroblast (11) or abnormal fibroblast showing myoid differentiation (12) . In the present case, the myofibroblast was not found by ultrastructural and immunohistochemical analyses. Furthermore, the tumor cells were positive for anti-desmin, and negative for anti-S-100 protein and anti-NSE antibodies, indicating that the cells originated not in neurogenic cells but in fibroblastic cells. Since the present case primarily arose in the jaw bone, an odontogenic tumor, for example, a variant of odontogenic fibroma, would also have to be considered in a differential diagnosis, as previously proposed by Slootweg & Miiller (13) , Drebber et al. (14) and Gardner (15) . The present case did not resemble any of the mesenchymal tumors, such as hyperplastic dental follicles, odontogenic fibroma into simple and WHO types, odontogenic fibroma exhibiting pleomorphic fibroblasts or central odontogenic fibroma, which were proposed by Gardner (15) . An immunohistochemical discrimination between the present case and odontogenic tumors was attempted using the odontogenic fibrous cell-specific antisera, such as anti-FGF and anti-FGF-R (7) . The analysis also revealed that the present case did not originate in odontogenic mesenchymal cells. Based on the various examinations mentioned above, the present case was diagnosed as a desmoplastic fibroma, primarily originating in the maxillary alveolus. The definition of desmoplastic fibroma, accepted by WHO, is that of a benign tumor characterized by the formation of abundant collagen fibers by the tumor cells and lacking the cellularity, pleomorphism and mitotic activity that are features of fibrosarcoma (16) , which were all in accor- Desmoplastic fibroma is a rare tumor of bone that occurs in one case out of 6,221 bone tumors, according to a statistical analysis by Dahlin (3) . It constitutes 0.06% of all bone neoplasms. The lesion is most common in young people, as is evident from epidemiological research, with a mean age of 23 years (2, 4) . The preferred sites of the lesion are the metaphyses of the long bones and the mandible (17) . Since the initial description of a desmoplastic fibroma by Jaffe (19) in 1958, about 200 cases of desmoplastic fibroma have been reported, but only several cases were reported to arise in the maxilla. In particular, only 2 cases of desmoplastic fibromas that primarily originated in the maxillary alveolus have been reported (20) . Therefore, the present case can be considered to be an extremely rare case. Further, the present case is also characterized by the age of patient, 84 years, who had the highest age of any reported desmoplastic fibroma patient.
